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خطة مقرر ریاضیات ١



Write without the absolute value:Example:

Example: Find the distance between given points

Solution:

Note:
F- 3 - 14 So

3. 14 - 3=0.14

Positing
d

Remark :

Remark g
- -



نقطة الأصل

Example:

Remark :

:
=



Steps for Solving Absolute Value Equation:
Isolate the absolute value
Analyze the equation " Is it possible to solve?"
Solve the equation
Check your answer

Solve the following EquationsExample:

✅

✅

ملاحظة: إذا كانت 
المعادلة تساوي عدد 

سالب فالمعادلة 
مستحیلة الحل

یسمى ھذا النوع 
من الأقواس رمز 

المجموعة            
Set notation

بتطبیق تعریف الدالھ المطلقھ

التمثیل البیاني:

•

•
•

•

1) lax - 31=5

Steph :

steps :

Step-38
X - 3=5 or - (4-3)=5

4=5+3 or
- X -13=5

ox= 8 or -

4=5-3
-

4=2
axe -2

Step 4 :

4=8 X=
-

18-31=5

151=5

5=5

• :X - { -2,8 }

.



✅

2) 134-7/+7=2

Step 't : 134-71=2-7

134-71=-5
step 2 : No Solution or 01

3) 134-71+7=9

Steph , Isn -71=9-7

13×-71=2

Step -2 :

Step 38 34-7=2 or
- (34-7)=2

34=2+7 or - 34+7=2

34=9or - 34=2-7

21=3
or - 34=-5

step 48 4=5/3
X =3

X= 5/3
13.3-71=2 1/3. Sg- 71=2
19-71=2 I

' 21=2
15-71=2

. z
I - 21=2

2 = 2



Steps for Solving Absolute Value Inequalities:
Isolate the absolute value
Analyze the Inequality " Is it possible to solve?"
Solve the absolute value inequality 
Check your answer

ملاحظة: اذا كانت 
المتراجحة اقل من 

الصفر تكون 
مستحیلة الحل

Solve the following Inequalities Example:

ملاحظة: عند 
ضرب 

المتراجحة بعدد 
سالب نعكس 
إشارة المتراجحة

✅

✅

یسمى ھذا النوع 
من الأقواس رمز 

الفترة 
Interval notation

جمیع الأعداد مابین ٨  و -٢ تحقق المتراجحة

•

•

•

•

-

1) 14-31<5

Step 't ;

step -2

:Step 3 : X - 325 and -( a -3) 25

425+3 and - X +3 25

X C 8 and
- X L s - 3

- X L 2

ox > - 2

Step 4 :

X 28 X > - 2

17-3125 I - I -31 > - 2

I 41<5 I - 4 I > - 2

4 LS works ! 4 > - 2 works !

•: X= ( - 2
, 8)



تم حلھا في المثال السابق 
وكانت النتیجة كالتالي 

✅

✅

2) 0214-3125

o LIK - 31 14-31<5

or

IN - 31 > O

If 4=3 then

13 - 31 > o

X= C- 2,8 )
lol > o

o > o does not work

SO 4=(-2/3) U C 3,8 ) It . woo Solve

, ) 0<1×+2126

2) 141-2130

5) 14-3135

Step 't :

Step -2 :

step 3 : X - 3 > 5 or . ( X - 3) L 5

X > 5+3 or - X -1325

X > 8 or - 4<5-3

- X a 2

ox c 2

step

48.0
. Xz C- Ng - 2) U ( 8

, a )



→ set notation

Interval

|
" * " " " ° " '

8

.



By applying definition By applying theorem3

Solve each equation or inequality Example:

✅

✅

A) 134+51=4 B) 14125

C) 124 -

IAC
3 D)

Ft
-

34A
-22

Solution : step I and steps are done .

steps :

CAI
. 13×+51 4

→←34+5=4 or - (321+5)=4

34=4-5 or - 321-5=4 34+5=4 or

34+5=-434=-1 or -34=9 34=4-5 or 34=-9

X= . Ig or X= - 3 or 0=-3

Step 48 . check ! !

: . X= { -

'

g , -33

431/4/25
-

- 5 2XLS
425 and

- X CS

X > -5 . : X= ( -5,5 )

stepug check !

o: ox= ( - 5,5 )
ox > -5 XLS

##i
- 5 5



✅

ماذا لاحظتي في 
B,C,D

cc )

124-11<3
24-1<3 and

- (24-1)<3 -3<24-123

22124 and -2×+1 L g
-3+1<2423+1

-
2 224<4

022 and -22122
.

- Isac a 2

- 421

X > . I

step 48

: . no =L -1,2 )

fli .

Da- A O 2

D) 17-3×152
H . w

- 7 - 7 -7

-2 f7-3452

-9£ - 343 -5

334353
§ EX S3

I . 4=[5-3,3]



Example:

ماذا لاحظتي؟

Solve the following :

LA ) 141

?3
X > 3 or XL - 3

( - A
,

- 3) u ( 3rd )

(B)

124-1133
2X - I 7,3 on 24-15 - 3

2X 33+1 or 2X I - 3+1

2X 34 or 2215 - 2

432 or X S - I

o : X= ( - Ng - I ] U [ 2 , N )

C) 17-34172

7- 3N > 2 or 7 - 321 C - 2

-34>2-7 or - 3215-2-7

-34 > - 5 or
- 342 - 9

XL I or K > 3
3

io X= ( - a , 5g ) U ( 3rd )



Example: 

ملاحظھ : في ھذة المسألة 
لایمكن تطبیق نظریة 

خصائص القیمة المطلقھ 
وذلك لوجود x في الطرف 
الاخر وھذا یعني  لا نعلم ما 
اذا كانت قیمة x موجبة او 

سالبة.

✔

Definition:

Solve 14+41=34 - 8

X -14 = 3 X - 8 or
- (4+4) = 34-8

' 4+8=34-4 or - X - 4 = 34-8

12=24 or - 4+8=34+4

6 = X or 4 = 44

I = ox

check :
H . Wi Solver

X= 6 4=1

16+41=316 ) - 8 11+41=34 , - g
13×-41=4+5

1101 = 18-8
I 51 =  - 5

10 = to
5 =/ - s

a : N= { 63

For any real number

- x if XLO

FT - ( × if 430

For example :

↳ = Ftz =r4= 2

Remark : see = 141



Example: 

ملاحظة: الأسئلة (ھاي 
لایت اخضر) متعلقة 
بدرس الأعداد المركبھ

⬅

Solve TESS

Solution ; I X - 21 S 5
a. w : Solver

- Sfx -255 Test 23

- 5+25455+2

- 3 5457

oo . X= [ - 3,7 ]



Unit 2: Complex Numbers 

تشمل ھذه الوحدة على المواضیع التالیة:
تعرف الإعداد المركبة  

 



Complex Numbers

The relationship of  the complex number system 
to the other number systems:

Complex Number

I

-



Real Part Imaginary part Conjugate

Example1:

Operations with Complex Number

Example 2: Carry out each operation and express the answer in stand 
form

Solution 

لأن العدد حقیقي والمرافق 
یكون في الجزء التخیلي

العدد تخیلي إذن 
یكون لھ مرافق

یأخذ الجزء التخیلي بإشارتھ

Uملاحظات

3 - II 3t2i

2 55 2 -
Si

O 7 I
.

Ii

6 O 6
.

LA ) ( 2-34+66 + si ) ( B ) L - 5+4 'll + Cotai )

CC ) ( 7 - si ) -
(6+26) LD ) C- 2+74+12 - 7h )

(A1 ( 2- 3D + C 6+24 ⇐ 2-31+6+26

= (2+6)+(-3+2) i

a 8 -
I



Example 3: Carry out each operation and express the answer in 
standard form

فقط تعدیل للشكل

(B) L - 5+4 'D + Cotai ) =  - 5+4 i + otoi

=  - 5+41

(c) ( 7 - si ) - C 6+25
= 7 - 3in - 6 -

2i

= C 7- 6) + C- 3 - 2) I

= 2 - Si

CD ) ( - 2+74 + ( 2 -
7i ) = - 2 + Fit 2-72=0

CA) ( 2-3416 + Sid CB ) 113 - Si )

CC) IC Iti ) ( D ) C 3tUi ) ( 3 - Ui ) .

Solution :

~~
LA ) ( 2 - 3i ) ( 6+24 = 12+41.181

-

Gi 'd

F)
= 12

-

445
- 61-11

= 12 -
14J +6

= 18 -
14 I

(B) 113 -
Si ) =3 -

si

cc , i ( Itil = Itil
=

I
. I =  . 1+5

(D) C 3+41113 - 4il= a i si
.

.
Isi

-
1612

= 9 - 16 C-1)

= 9-116=25



Example4:

Solution:

or multiplicative 
inverse

المعكوس الضربي

كي نكتب المعكوس 
في الصورة القیاسیة  
للأعداد المركبة لابد 
أن نضرب البسط 
والمقام في مرافق 

المقام 

Remarks

معنى النظریھ أنة 
عند الضرب في 
العدد ومرافقھ 

نستطیع مباشره 
  b و a ان نربع
ونجمعھم دون 
الحاجة لتطبیق 
خطوات الضرب

عدد مرافقھ

for example 8 C 3t4i ) C 3-417=32+42 = 9+16=25
real !



Example 5:Evaluate each the following: 

نلاحظ بان بعد الاس ٤ 
تتكرر النتائج وھذا یعني  
أن قوى i تكون دوریھ  

بعد الأس ٤ 

طریقة الحل : نقسم الاس 
على ٤ ونأخذ الباقي 

:
.

(A)

IF

=
II =L

.

us

17=4×4+1• 24 .
O

L =
L a 1 24=4×6 to

98
. 2

I
= l

= . I 38=4×9+2
* 47 .

3
L = C =  - 47=4×11+3

Fa = Fira ira

Fa =
rai =3i



ملاحظة: 
الأسئلة (ھاي 
لایت اصفر) 
متعلقة بدرس 
الأعداد المركبھ

Try to solve it

.



Functions

Definitions  

Domain of  functions

Evaluating functions

$

%

&

'

Ways to representing functions



What is a function?

 A functions may be defined by:
Arrow Diagram   

  Set of  ordered pairs
An Equations

Functions Defined by Arrow Diagram

To be function:

Domain:
Range:

For each element in the first set there 
correspond one and only one element 

in the second test
First set

Second Set

Function: 
Domain: 

Range:

Function: 
Domain: 

Range:

Function: 
Domain: 
Range:

Yes
{1,2,3,4}

{5,6,3,2}

Yes No
{1,2,3,4}

{6,3,2}

Functions

Functions 
$

%

Graph

A function is any mapp

that takes an input and

one out put .

•

•

•

•

X Y x y ox y

I 5 2 5 I 5
2633

& 6 2 6

3 3542 3
Y 2 y 2



Functions Defined by Set of  Ordered Pairs

To be function:

Domain:
Range: Second component 

First component 

Function:

Domain:

Range

Function:
Domain:

Range

No ordered pairs have the same first 
component and different second 

component.

{2,3,4}

{1,2,3,4,5}

A) B)
Yes

No

Functions Defined by an Equations

To be function:

Domain:

Range:

For each value of  independent variable 
there correspond exactly one  value of  

dependent variable.

Set of  all possible real x-value which will make 
the function “work” or “defined”

Set of  all y-value corresponding to domain value.

r

x

y



Example:

Function: Function: Function:Yes Yes No

Note: It is very easy to determine whether an equation defines a function 
or not if  we have the graph of  the equation.

Functions Defined by Graph

To be function: Vertical Line Test (VLT): 

Function: if  each VL pass through at most one point on 
graph.

Not function: if  any VL pass through two or more points 
on the graph.

Function by VLT
Function by VLT Not function 

by VLT

if Ap
-

Y -_ It 2x y= XZ ox=yZ

ex y x y ox y

- 2 O -2 4 4 -2

- 1 - I -1 I

1.1o O O O
o O

1 3 I 2
I 1

q 8 2 4 422
y= at + 2X y = XZ X=y

•

I

I



Example: Determine if  each equation defines a function with 
independent variable x

Example: Determine if  each graph defines a function

Not function Not functionFunction

ملاحظة: سیتم دراسة إیجاد 
المجال والمدى من التمثیل 
البیاني في الدرس اللا حق.

I

-

A ) y= 42+4 B) X2ty2= 16 c) 93-4=1

y2= 16 - ox
? y3= I + ox

y ME y - 31+7

.

Domain = R

Range =3



Finding the domain of  Functions 

Polynomial Fraction only Square root only

square root on bottom square root on topSquare root on 
bottom on x only

Polynomial Fraction only Square root only

square root on bottom square root on topSquare root on 
bottom on x only

Domain=
Domain=

Domain=

Domain=

Example

R-{أصفار المقام}

&

f G) = ant 2×+1 f G) =
2-

x - 4 funk Txt

An real numbers bottom

expression

r

R or L - a , a ) expression # O

under
root > o

C- G) = I
fcx ) = Txt

F ex ) =
 
5- an - 4

VX - 2 • under root Zo
Txt

. ox > 0
• Bottom to

expression
.

Bottom expression to
. Take intersection

.under root > o
.

Take

intersection

fuk 16+3×-42 f Cx ) = is fun ) = I
X - 3

ox - 330
Domains R =L - ga ) X -Sfo⇒of3. : Domain = R - { 3 }

X Z 3

or .: Domain = [ 3,0 )
( - A , 3) u ( 310 )

.

C- GI =
Txt

ox -

f- CM = - f = 6- Xt 3

VEZ Tx - 2
• Ntl Zo ⇒ Xz - I

• X > O

ox - 220 ⇒ 072
.

of - 2 # o ⇒ Nxt 2
. net 3=10⇒K¥ 3

⇒ 044
.

¥4④# .

Domain -_ C 2,8 )
. 3

- I 0

• iQ#
O

Domain [ - I
, a)

Domain = Cog 4) UL 4,0 )



Example: Find the domain of  each of  the following function

f ex ) =
42+16 f G) = I

a- 16

Domain -_ Ra La , ) 42-16 to

( ox -4) L X -14 ) to ①I①
- 4 o 4

f- G) = I X # 4 or net -4

4416
; . Domain R

,
X # 74

42+16=0
.

There or R - { +4g - 4 }
is no such ex . C- a , - 4) Ul - 4 , 4) U L 4,0 )

i . Domain - R -
- Gaia )

gun ) = 2-

guy = ME TE

lo - 2×30 ⇒ 1032g
' O - 2×70 ⇒ to > 2x

5 > ox or X LS

⇒ 53 X
. Domain # C- As 5)

axes
- a

g I
5

o.o Domain = f- Ng 5 ]
9

ex ) = 2-
- w

Ff
co - Fx

• 2×30 ⇒ 430

hcx ) = # • to - Fax $0
ox

's -127

43+271=0 lot r2X

⇒ ox 't -27  ⇒ ox # FEI 5 # ×

M¥6#
⇒ Nt - 3 s

. : Domain = R - { - 3 }
Domain = Co , 5) u Cs

, a ,

( - a , -3 ) UL -3 , N )



Evaluating Function'

.

image
Aggregated

-5350

Bog
.



الدرس التالي 
 graphing)
 ( function
         ⬇

Msts

- T

O

( I



Graphing Functions

Intercepts of  a function 
Finding the domain &Range from a 
graph
Identifying increasing & decreasing 
function 
Linear Function

$

%

&

'

) Piecewise Functions



x الجزء المقطوع من محور

y الجزء المقطوع من محور

Graphing Function

Intercepts of  a Function 

find the domain, x intercept, y intercept of  Example:

$

( 4=0 )

( 9=0 )

f- G) =

4 - 38
-

24+5Solution ;

24+5=0 ⇒ 2X 5

⇒ X= - I
2

i. Domains R - { -5g }

=L - a
, -5g ) Uts 1a )

•

ox - intercept Ly = o )

0=4 -

3×34=4
⇒ a- 4g

• y - intercept ( x=o )

f- Lol = 4-3.LI ⇐ I
Zeo ) +5 5



Finding the Domain and Range from the Graph

السھم یعني ان الرسم البیاني 
مستمر دون حدوث تغییرات

تشیر الى نھایة الرسم البیاني 
وان النقطة  لا تنتمي إلیة

Example: Find the domain and range for each graph 

%

Find the domain and range for the following graph 

تمارین : إیجاد المدى 
والمجال من التمثیل البیاني

open dot

solid
I arrowhead .

Point

*

Domain = C - 3,6 ] Domain = L - 4,5 ) Domains to , 5)

Range = C -5,4 ) Range = ( -4,3 ] Range = E4,3 ]

f (3) = - 5 f C o )=3 f (3) = O

Hw :

find feel
,

f (3)
,

f- (5) .

Domain =L -3 , @?

Range f 5,4 )

f- (3) = -5

KX.gg#yfc6y=-3fC41--



Identifying increasing and decreasing function.&

325
47

- S

@

:
a-

Increasing : x. sq ⇒ fly , < f- Cq )
,

'

Decreasing : X
, sq -→ f Cx

,
) > f Cq )

Constant 8 Y L Xz ⇒ f Cx
,
) = fez ) .

• ( Ig 5)

C- Ig I ) a

•

( sa - D

C- 3g - 4) .

Iffy

C- 2,4 ) • C 2,4 )

L 9- I )
C o , -1 )



Linear Function

Piecewise-Defined Function

Functions whose definitions involve more than one 
expression are called Piecwise- defined functions

Example:

'

)

N A



Piecewise-Defined Function

.

: .

.

it
→

(c)
-  -

Ranga : C - a , 3 I

f- increasing on ( - Ng -2 )

decreasing conClg

Al

constant on C -
2

,
I ]



Even and odd Function
Algebraically:

Graphically:

A function is

Even : if f e- od -

- fcx )

odd : if fc - sa ) = -
f Cx ) .

Even function : symmetric with respect to y axis .

odd function : symmetric with respect to origin .

Eixample Solution comments .

fCxI= XII fc - 4) = C- 43 2+1 scifi - I
if 81 's }

= ax } I
← si obdt Iwl of Is ;

= fend
& @sj.IIJlS.n.I s *

.
: fan is even

° f. Isdb I .
I w I , f

- n S

f G) =
oft se f C- se ) = Gg

Is
+ G ⇒

* tf ' t ' FL .

IG 15 Is

-3
b s S A IF 8g Ej

=  - sa - X
. Aj -06161 IDI Oj

= - ( esta )

= -
f Csc )

i. feed is odd

f =
I '

ygag .

f- C- e) = C- XY
t 3L - x ) ← s I III III I & III ti basis

= hit
- sax ¥5 us Is 'S Jbl of E

⇐ fed

-
f Cx ) = -

sit
- 34

* f Cx )

Nie ther



.

Examples solutions comments .

f- Cx ) = I Sel f c-  x ) = I . sat = let = f Csc )

Even

f Ge ) = TX fc - so ) = Foe * fcsa )

- f Cx ) = -
Tx + f- Gc )

Neither

f- Go ) = I set - I f- C - se ) = I - set
- I

= I set
- I

= fess )

Even .

f f Csc ) = - se ft ⇒ = - L - se ) = -
f- Cx )

odd

Remark g

E x E  = E ELE  = E
E  IE  = E

0/0 = E
O IO =D OXO = E

E x 0=0 Elo = O
Eto = wither



Even, Odd, or Neither Worksheet ​Name:
_______________________

 
Determine whether the following functions are even, odd, or neither.

 
1. f(x)= 4x – 3

 

2. f(x)=

 

3. f(x)= -x2 – 4

 

4. f(x)= x3

 

5. f(x)= 7x
 

 

6. f(x)= 
 

 

 
 
7. f(x)= 3x2 ​     8. f(x) = x3 – 2 ​          9. f(x)= 3x + 4

 
 
 
 
 
 
 
 

TAITT

YAMAMAH
wither Even Even

& at
43

odd odd
wither

Even odd
Even odd Even

T.

T
r

?
9

f- C-  so ) = 3C - x )
2 f- C-  x ) =  C-If -2 FL - sa ) =3 C-  say +4

= 3×2
= -

- 2
= - 3×+4

& f C X ) f- f Cx )
s f Cx)

- f- Gc ) = - ( od - 2) - f- Gate - (3×+4)
Even

= - 53+2 = - 34
- 4

f- f C & f Cx ) .

Neither Neither
.



 
 
10. f(x)= x2 – 5 ​   11. f(x)= 10x + 5 ​         12. f(x)= 2(x+1)3

Multiple Choice Questions 

Even Even odd even

ti. 9
. 9 f z

- . .

f C-  se ) .
- ( - x , Is f- C-  x ) = lol - x ) +5

f C x ) = 2 ( It 2x  + z )
even odd

= . lose - S .
= ox

'

- s
=

2×2+4×+4
* f C x )

= f Csc ) FL - so = 2L - so
'

) +4 C-  x ) +4
- f Cs =  . (10×+5)

= 2×2 - 4 X +4
Even

=  - lose - 5
q f Csc )

Is f Cx )

Nether
- FC =  - ( 2×2+4×+4 )

=  - 2x
'

- 4 X - 4

Is f- Cx ) wither

>

1) . Whio of the following function  is neither even nor  odd
.

a) f Cx ) =3 b ) f Cx ) =  X C ) ox - I d) f Cx ) = 134

2)- which of the following function is an  odd function .

a)
f ex ) = 345 b ) f- Cx ) = X

'
c ) f Csc ) = 44 d ) f Gd =

2×8

3)
- The function f Go = 5 is an even function .

9) - True
b ) - False

.

odd
O

4) - The function f Csc , = Iq is E
=  O

even
a ) even

b) -  odd c) - wither

a) - True b) - False



Quadratic  Functions
$

%

&

'

Definition and properties  
How to convert from vertex form to 
standard and vise verse.

Find the equation from Given 
properties.

Solving quadratic inequalities 



Quadratic Functions
Quadratic function: Any functions that contains an     term.

Standard Form
Vertex Form

The graph of a quadratic function is called Parabola.
(U shape)

خط التماثل الرأس
قيمة عظمى

قيمة صغرى

Max/Min

Range

Domain

Axis of  
Symmetry 

Vertex

Vertex Form General Form

Open
(Up or down)

Increasing and 
Decreasing 

Intervals

Type of  Form

Properties 
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: fax ) = ani
, bxtc , also

: f Cx ) = a C X - h 12 + K ,
a -1-0

•
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I
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Ch , K ) ( - bag f tfa ) )

X=k x= -bga

Peta
, A ) R= ( - Nga )

( ask ] if a Lo ?- a , f ( Ida ) ) , 920

[ k , A ) if a > o [ f C Ia ) go ) , a > o

up , a > o up ,
a > o

down
, azo down

,
a so
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a > o . V. min }
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he)

,
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Quadratic Functions

Vertex

Domain 

Range

Axis of  symmetry 

Open (up or down)

Max /Min Value

Increasing or 
decreasing 

interval

General Form

Vertex Form
.

2 2

f- CxJ=2CX -2 ) - 4 fox ) = - CX - 2) +6
i

( 2
, -4 ) ( 2,6 )

.

R R

[ -4 , Al l - as 6 ]

X=h= 2 X= 2

UP Down

Min value : - 4 Max value : 8Incon ( 2 , N ) Inc L - N , I ]
Dec on L - Ng 2)¥ Dec on [ 2in ) #

.
. →

-

f- ex ) = 242-8×+4

vertex :

x-e-zb-az-tg.bg
= 8g

=3
• Domain : R

f- CIA I = f (2) = 2622
- 8 (2) +4

• Range:[ -4g A )

= I . 4 - 16+4 =  . y
•

Axis : 4=2

• open : Up .

• i Vertex C 2
, -4 )

• Inc on [ 2,9 )

dec on ( - A ,
2 ]

form

properties
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Answer key

Real Numbers

{ y is real : y ≤ 1 }

(–3, 0) and (–1, 0)

(0, –3)

(–2, 1)

y = 1

x = –2

Down

Real Numbers

{ y is real : y ≥ –5 }

(–4, 0) and (0, 0)

(0, 0)

(–2, –5)

y = –5

x = –2

Up

Real Numbers

{ y is real : y ≤ 4 }

(–2, 0) and (2, 0)

(0, 4)

(0, 4)

y = 4

x = 0

Down

:

:

:

:

:

:

:

:

:

:

:

:

:

:

:

:

:

:

:

:

:

:

:

:

:

:

:

:

:

:

:

:

Real Numbers 

{ y is real : y ≥ –4 }

(–2, 0) and (6, 0)

(0, –3)

(2, –4)

y = –4

x = 2

Up

x

y

1 2 3 4 5-1-2-3-4-5

4

2

-2

-4

-6

-8

-10

-12

-16

-18

x

y

1 2 3 4 5-1-2-3-4-5

5

4

3

2

1

-1

-2

-3

-4

-5

x

y

2 4 6 8 10 12 14-2-4-6

5

4

3

2

1

-1

-2

-3

-4

-5

x

y

1 2 3 4 5-1-2-3-4-5

5

4

3

2

1

-1

-2

-3

-4

-5

Sheet 1

Score :Name :

3)

Domain

Range

x-intercepts

y-intercept

Vertex

Maximum value

Axis of symmetry

Open up or down

2)

Domain

Range

x-intercepts

y-intercept

Vertex

Maximum value

Axis of symmetry

Open up or down

4)

Domain

Range

x-intercepts

y-intercept

Vertex

Minimum value

Axis of symmetry

Open up or down

1)

Domain

Range

x-intercepts

y-intercept

Vertex

Minimum value

Axis of symmetry

Open up or down

Properties of Quadratic Function

Find the properties of each quadratic function.



How to convert  from vertex form to standard form

How to convert from standard form to vertex form

Example : Convert the following quadratic equations from

standard form . to vertex form

• Fox ) = 342-180+5

a = 3
, b = - 18

X =
- b- =

- C - 18 )

2A I
= Id =3

F (3) = 3 (3)
Z

- 1823 ) +5 =  -
22

i. vertex : C 3 ,
-22 )

f- CX ) = a ( X - he) I K

= 3 ( X - 3) I 22

Example g Convert the following quadratic equations from

vertex form to standard form .

•
f ex ) = L X - 4)

2
- I

= ( XZ
- 84 t 16 ) - I = XZ

- 8 X + IS

• fax ) = 2 C Xt 3) I 3

= 2 CX 2+64+9 ) -3

= 242+124+18 - 3

= 2 It 12 X t 15

%



Properties Equation

.

find the equation of a quadratic function that satisfy the

given properties

• vertex : c 3
,

- z )
fcxk a ex -35a 2

x intercept 4 ⇒ f 243=0

• ox intercept : 4 ⇒ a
14-35-2=0

( 490 )
⇒ a - 2=0 ⇒ 9=2

•

.

.
f CN a 2 ( X - 3)

Z

- 2

• vertex :C 4 , - 2) f G) = a ( X - 4)2- 2

• y intercept : 2 y intercept f Co ) = 2

( 0227
⇐

a ( o - 4)
2

-
2 = 2

⇒ 16 a = 2 +2

⇒ l6a= 4 ⇒ a = 4g = ÷
I. funk Iq ( X - 4)

2
-

2

2

•
vertex : C - 3g -41 fcx ) = a Cox-13 ) - 4

•
addtional point C

1,60
) ( I , 601 ⇒ f Cl ) = 60

⇒ a ( It 332-4 = 60

⇒ 16 a = 64

→ a = 4

.: f CM = 4 ( ox t 312 - 4



لحل أي معادلة من الدرجة الثانيه
Solving Quadratic Inequalities &

-
Solve : NZ # > iz

ox =

-
b I V 4ac -

BZ

Ia

XZ
- ax -1270

NZ - X - 12=0

( X
- 4 ) ( net 3) =o

⇒ X=4 or 4=-3

- -.

-

i i
-3 4

←A ,
-3) U ( 4 , O )

Solve % 42-4×314

of
- 44 - 143 o

XZ
- 44 - 14=0

X ,

-4 I E-
- ( ) ( -14 ) - C- 412

#

24 )

=  -4 I F2 I= -416T
2

= 2+3 T2 and 2
-

3 RE

- -
I I

2- STE 2+3 FL

( → , 2- 3r2 ) U ( 2t3F
, A )



$

%

Operation on Functions

Definition.
Composition.



Sum function

Difference function

Product function

Quotient function

Operation on Functions $

¥.EE#Ezi.
DEB :{oEEEEStFAB

, gusto }

Example 18 Let f Cx ) = XZ
- 3 and 9K ) = 2×+5 ,

find f  + g ,

f- - g , Fg , Ffg and their domain .

• ( ft 9 ) CX ) = f Cx ) + 9 LX )

= nd
- 3 + 2×+5

= 42+2×+2 A  =D ( f) = D= L - Ng A )
i. D ( f  t 9) = An D= L - a , a) Be D (9) =

R =L - Nga )

•

( f-9) Cx ) = fun ) - guy
An B = C - Ago )

= 42-3
- (221+5)

-0 a

= 42
- 3

- 2x - S

= XZ
-

2X
-

8

.

:D
L f - 9)= An D= L - N , a)

• ( f9 ) CX ) = fcx ) 9 Cx )

( I
- 3) ( 2×+5 )

2×3+5%2
-

6 x -
15

.: D ( Fg ) = An D= L - N , a)



f Cx )
• ( Ig ) CX ) =

 - A  =D (f) = D= C- As D)
guy

Be D (9) =
R =L - ago )

42-3
I  -

2×+5 D ( f/9I= { see AAB , gusto }

9 G) to ⇒ 2×+540 - a O

⇒ 2×4 - 5
: D ( ffg ) - { see R

, 9474 -2g}
⇒ of -52

= R - E -3-3

Example 28 Let f Cx ) = ME and943=37 ,
find f  + g ,

f- - g , fg , Ffg and their domain .

• ( ftg) CX ) = f Cx ) + 9 LX )

= 4TH + THX
A= Dcf ) : 4-430

434 ⇒ 454
i. D ( fig ) L at )= AND

o : D Lfl = L - O g 4 ]

= [ - 3,4 ]
B I Dcg ) : 3+430

X 3 - 3

: . D (9) = C- 3g A )
• ( f-g) CX ) = f Cx ) - 9 Lx )

= Tix Ex
. If-

- 3 4

g. D ( f -

g)
Late AND

= [ - 3,4 ]



( fg ) LX ) = flex ) 9 Cx )

= Ex Ttx

= KEEF

= #12+4×-3×-42

= T12+4 - U2

g. DC A9) =L're ) = AND = [ - 3,4 ]

f- Cx ) A= Dcf ) : 4- 430
• ( Ig ) CX ) =

 -

947 434 ⇒ 454

JE
o : Dlf ) = L - a , 4 ]

=
-

Fx-
BID (9) : St X 30

X 3 - 3

= ME .
: DC 9) = C- 3g a)

Ttx

. iID Cfg ) = { HE AAB , 9 HI to } -3 4

= {
.

X E C - 3,4 ] ,
3+21 to }

= { WE C- 3,4 ] , K£-33

= I - 3,4 ]



Example 38 Let fed = and goes = .

set 3

find the function Ig and find its domain

'

ox
-

ox - I

(f) cool =  =
-

GLX ) X -4
-

Xt 3

4+3
= I . -

Y
- I 4-4

=

414-37-141-1
) C X -4 )

A = D Lf ) =
R - { I }

g
D= D Cos ) = R - { - 33

-

- 3 1

An D= R - { - 3
,

I }

D ( fg ) = { see An B
,

9 Cx ) to }

9 Cx ) = ( x - l ) CX - 4) 40

⇒ set I or 4=4

do D ( fg I = { x E R - { - 3
, I } , 9674-1,4 }

= { X E R - { - 3
,

I , 4 } }



How to find the domain of the composite function

Step 1: 

Step 2:

Find the domain of inside function. If there are 
restrictions on the domain, keep them.

Construct the composite function. find the domain 
of this new function. If there are restrictions on 

this domain, add them to the restrictions from step 1.

نوجد مجال الدله الداخلية 
ولوكان  هناك قيود يتم حفظها 

نقوم بعملية التحصيل اSطلوبة 
ونوجد مجال الدالة الناتجة عن 
عملية التحصيل . لو كان هناك 

قيود يتم إضافته للقيود اSوجوده 
في الخطوة ١

`يوجد قيد

يوجد قيد

Compostion%

Example Ig Find fog Cox ) and its domain for each of the following
functions :

• fade £+2
, sad =

TEI

( fog ) ex ) =
f ( 9cm ) = ( TEAT )2+2

-
.

. s 3 - X t 2

D Lg ) : 3 - 430

⇒ 33 a e = 5 - X Domain = R

Dcg .) = tag 33

of . D C fog ) C XIs C - O , 3 ]



يوجد قيد

يوجد قيد

a من فقرة

Example 28 (a) find fog and go f and the domain of each ,

where f Cx ) = 3€ and g Cx ) = 2-

X - I X

• fog Cox ) = f ( gas ) = 3.CZ#x

-
-1 LI ) - I

6

DCS ) =
R - { 03 s F- = Gq . I2- x I 2 - x

I

= G- Domain ; R - { 2 }
2 - X

a : Domain fog : R - { o
, 2 }

• 9 of Cal ) = g ( fcxl ) = 2-

- I ¥ I

R
- { 13 = Fx . YI

= 20k€ Domain : R - Eo }
3 X

•
: Domain 9 of E R - { o , 13

(b) compute ( fog ) C 4 ) and of ) C 3 )

a ( fog ) CX ) = G-
2 - X

is ( fog ) C 4) = Gq ,
= Gq = - 3 .

( go f) CX ) = 2¥
BX

is ( gof) (2) = 2fg2g# = f- = }



Inverse Functions
One to one function

 if  each HL pass through at most one 
point on graph.

Horizontal Line Test
One-to-one:

(HLT):

Determine if  each the following function is one to one 

$
: A one - to -

one function is a function

where each input Cx
- value ) has a unique

output ( y - value )

Example :

B

is one
-

to
- one

is not one - to
-

one
*

-

••oB

FLN =  - 3-4×+2 fed = - 44+4 f Gl = let
-

one
-

to one not one - to - one not one - to - on



Finding the inverse of  a function

A) Inverse of  order pairs function

B) Inverse of  the equation function

%

If f is a one - to - one ⇒ f-
I

= { Cy , x ) : ( x , y ) is in f }

If f is not one - to - one ⇒ f-
I does not exist .

Example : for each of the following function find ft
.

f-  = { ( - 3,9 ) , Loco ) , C 3,9 ) }

f- is not one - to
- one

,
f

- I does not exist .

{ {C2111 ,
( 4121 ( 93 I }

f-  = { Clg 2)
,

C 2,4 ) g C 3,9 ) }
f- is one - to - one

g
f

- I
= { C 2h ) ,

C 412 )
, (9/3) }

Domain f
- I

= { 2
,

4 ,
a } = Range f

.

Range f - I
= { I

g 2 , 4 } = Domain f
.

f- cx7= 2x - 5
•

Method 18
y = 2x - S

T.az

X = 2g - S

•• X -15=29•
Y = 2-51

2

•

f
- I

Cx , = NII
2

r



١- نحول كل عملیة ضرب لقسمة وكل 
عملیة جمع لطرح والعكس. 

٢- نعكس الترتیب 

• Method 28 f G) ± 34+2

→ f-
I

Cx )

Remark g Domain of f-
I

= Range off .

Range off
- '

= Domain of f .

Examples 8 find f-
I

for fcx ) = TET

Method 18 Method 28

Y= FEI
y £+1 → f-

'
HI

-
I a

X -

- tf e- I
U

ox - I 2

X2= y - I se

square root n square
✓

y 2+1=9 TEI x

. : f
' 'CX7= HIS

.

. .
f-

'
ex ) = UH

•
Domain f-

'
= Rang f :

z [ og A )





Deciding If  Two Functions are Inverses&

Remark 8 . If f
- I exists then

f ( f
- t

a ) ) = sa and f- I
( f Cx ) ) = so

• If f ( gem ) = sa and 9 ( fun ) = x then

f and g are inverses to each other .

Examples 8 Are two function inverses

f G) = Box - 7 9 Cx ) = ⇒
3

• f ( 9cm ) =

$(III ) - 7

= Xt 7 - 7  = X

• 9 ( fun ) = 3×-7/+71-

3

= 331 = X

. : f and g are inverses .



Exponential and logarithmic Function
Exponential function Logarithmic function

$

be

✓

( neo )

O

#
a

-

•
Domain = R = C- as

D)
Domain = Coco )

Range = Coca ) Range = D= L - Aca ) -

f- Cx ) pass through C Ogi f G) pass through C Igo )

f Cx) is 1
-

I fcx ) is 9-
 -

I

If :
If :

b > o f ex ) is increasing b > o fed is increasing
b Lo fun ) is decreasing b. so f ex -

reusing

I Edl
I IN I

-

←
' sit '

→
Y = b× & logy

- FISH
@ §

f-⇒ Gd 's vs

Ty ) IN I

-

C

( I go
)

, s .
( )



Properties of Exp. and Log. Functions
خواص الدالة اcسية واللوغاريتميه

Exponential Function Logarithmic Function

%

.

Remark : Remark :

Base b : Base e : Base b : Basee Base to

I

y=b
"

y= e y = log ox

y=log×
y= log ox

b e lo

Y= Inn y= log ox

properties :

1. say sty g. Cag ! £9 Properties :

a a = a Base b Base e
-

X x . Y
3. ( ab )

"

= at b
"

4 . A- = a I
. logway = logy .ci - loggy lnxy= Inset lay

at
M

a me

5. (f) = A- 6 .
a-

"

= I 2 .

109,5
= lodge - loggy In = lire - Ing

bm at

8 .
athena g. attain

3.109gx'
=

1104$
lust = y the

I

-283
= %

Equation properties : Equation properties :

at
=

at ⇐ x=y 109g x = loggy ⇐ x=y

at = b' ⇒ a= b
useful properties :

log be 2 1ne=1
b

log 1=0 In 2=0
b

Inverse properties :
SC

2
. logy b

"

= so Ine = se

Ine
2

.
b' 095'

= x e a e



اس

يساوي

يساوي
-

109g 2 y=b* ⇒ loggy =x

Log . Form Exp .
Form

I

Exp . form Log .
form

4 3

10981=4 g = 81 I O = 1000 log 1000=3

3 10

-4
109 £-4 =-3

4-3

= I 3 = Ig, 10931g,
= - 4

4 - 64

log y = Z

gcZ=

y 4
?

= 416 109,46=-2
x

- 5

109
.

2=0 g = 2 Lal ) = 32 log
,

32=-5
3 -

2

In 2=0

e°=
2 (g)3=27 log 27=-3

43

log 100=2 2

to
= 100 rE=y 109,9 = I

I z1097=2 7 7
g-

=8=6410%64=2

Evaluate the following :

log

4=1
4 log Ovo I

to =L42110948
-2

log1=0= log to
e 21098

10 = 4 4

10%3 3 2
b = - I log 8

= 4 4
2×+1

log e = -2×+1
e = 82=64

109,2--0



How to solve Exp. and Log. Function Equations 

نفس اcساسأساس مختلف

hنأخذ اللوغاريتم للطرف

نطبق خصائص اللوغاريتم

نستخدم خصائص اللوغاريتم كي نختصره إلى حد واحد

hنحذف اللوغاريتم من الطرف

نستخدم خصائص اللوغاريتم

ln او log كل حد يحتوي على
ln او log ليس كل حد يحتوي على

نفصل الدالة ا`سيه

hيكون لدينا حالت

& 13×+51+2=6

I
. Exponential Function

I . Isolate the exponential expression

2 .
we will have two possible cases .

case I X-p case 2

same base Not the same base

or
C How to solve

can be written to 1. Take log of both sides

have the same base
2 . Apply logs properties

How to Solve

2 . Apply Exponential rats . 3 .
Solve for ox

2 . Solve for ox

2 . Logarithmic Function

log or In

case I t - Case 2

Every term has the Not Every term has the

word log or In Word log or In

How to solve : How to solve :

Is . use properties of log I . Isolate the log expression .

to con dens logs into one term
g. use properties of log to

con dens log in one term .

2 . Cancel log from both sides

3 . change from log to
3 . Some for ox .

Exp . form .

4 . Solve for X .

y = E ⇐ logby = X



فصلنا الدالة اcسية

حصلنا على حالة إمكانية اعادة كتابة الطرف 
الثاني ليصبح نفس أساس الدالة اcسية

تم إعادة الكتابة

طبقنا خصائص الدالة اcسيه

فصلنا الدالة اcسية

حصلنا على حالة عدم إمكانية اعادة كتابة 
الطرف الثاني ليصبح نفس أساس الدالة اcسية

hنأخذ اللوغاريتم للطرف

نطبق خصائص اللوغاريتم 

x عادلة بالنسبة لSنحل ا

Examples on Exponential Equation

Example ; Solve the following

Equation

:

X

1 .3+4=13 2 . 3*+6=9
x

9 a

13
- 4 3% 9-6

§ = 9 & = 3

§ = 32 ⇒ so =L

⇒ x = 2

S .
3×-2=12 4 .

5%52

3%12+2 4=2

§ = 14
6 . 27=7

log 34=10914
log 2

"

= log F

se log 3 -
-

log 14
x log 2 = log 7

ox =
1 09 14

-

se =
1097

cog 3 -

Log 2

Xt 2
5

. 4 = 64

Xt 2 3
ox x

4 = 4 7 .
6

= F
r

⇒ Xt 2 = 3

→ ox = 3 -
2

→ ex = I



Examples on Logarithmic Equation
case 1 :

Solve for so :

I . log x - log 6=2 log 4 3 . 1092 2x = 1092 too

log ⇐ ) = log 42 2x = too

X = So

% = 16

⇒ x= 16 . 6=96 4 .
In Lx -14 ) = In 7

044 = 7

2 . 109,3 t Logy so = logy
32 X= 7-4

X =
3

logy
C 3×7 = 109732

ee =

3×34= 32

⇒ x = 333 = to
. 6

Case 28

I .  - 6 + In 34=0 3 . 2109g 40=0
→ 10,9

411=0

In 30=6 60=40
6

3X= e
I = 40

6
e

X=
-

= 134.47
3 ok =

I
4

2 . log (34+1)=2

4 . 2 In 34=4102 = 3×+1

In 3X= 2
too = 3×+1

Ed
=

3×99
= 34

2

X= I =3 . 463
0=33



 
 جميع اcمثلة هنا على الحالة الثانية من معاد`ت اللوغاريتم 

الخطوة ١و ٢ متحققة هنا لذلك ننتقل مباشره إلى الخطوة ٣ و ٤ 
وهي التحويل من ال log الى Exp ونحل }يجاد اSتغير اSطلوب 

م|حظات 

find the value of y :

1
. log 25 =L 2 . log I = y 3 . log 32=5

5 5 y

Y 2 59=1 ⇒ 9=0 y 5=3259=25 ⇒ 5=5
y5= 25

⇒ 9=2 ⇒ y = 2

4. log R =L 5 . 10928=9 6
. loggy

=  - Iz
3

£ = 8 - I

39=2 ⇒ 9=0 gy
,

23OfZ
= y

1- = y
⇒ 9=3

ar

7. log 4=9 § = Y
16 8 . log

,
Izzy

y
16 = 4

g
's

= I
9 : log

,
f- = Y

7-
( 24 )

'd

= 22 y

⇒ y = - I 4 = I
49 2 8

2 = 2
49 = 8

- I

⇒ 4g = 2 u .

logy Ig =y

I (2219 = ( 23 )
- I

⇒ 9=2
GY

= I
9 q2Y

=
2-3

y
to . 109 3 = I

q
Ig =L

je 29 =-3

y2=1 39
=

3-2 y =-38
2

y
2 =

-1 ⇒ Y a - 2

23

27=2-3

Y = - 3 *

*



Solving Right Tringles
Right Triangle:

Trigonometric Ratios :

Reciprocal Trig. RatiosBasic Ratios

PythagoreanTheorem 

اقل من ٩٠ درجة

ملاحظة : لحل أي مسألة في right triangle نحتاج فقط لمعرفھ شیئین رئیسیین: 

٢- نظریة فیثاغورس وھي عبارة عن مربع طول الوتر یساوي مجموع مربعي طولي الضلعین الآخرین 

 
1- الكسور المثلثیة والتي لھا نوعین كسور مثلثیھ أساسیة وكسور عكسیة.

الكسور المثلثیة

كسور أساسیة كسور عكسیھ

acute
one angle is 900 angle c

x

and tow angle are acute
.

Bp-0
f p

right
angle

HypISince Opp
8 opp

- cscG=hyP_
p

b

hyp app to f
a Adj

cos o = add
seco=hyphypadj

tan @ = OPI cot ⇐ ads
'

adj
-

opp

92+62=02



ملاحظة : ھناك نوعین من المسآ ئل على حل المثلثات الیمنى : 

١- معطى زاویة واحده وضلع واحد  ٢ - معطى ضلعین  فقط.

الزاویة المعطاه الزاویة المطلوبھ

✔

✔

✔

Given an Angle and a Side

الزاویھ التي 
اوجدناھا سابقا الزاویة المطلوبھ

- -

How to solves
Hour to Solve :

Is Egl s ¥ I
-0 I slj I ¥1

a :
-  = i.- ↳ QUI s # ↳ ,

£581 Its ' s §
÷ Im Its * I 's

ful , Is ↳ TWI ,
- I -

-0 = Nbl

o.U@lJf.bsjsfsWsSzI.3.s
⇐ )

i A Is I s Fnb

90
- =

solve the right triangle with 0=6.25 and

0=32.2%25
c

x

solve for A 8 CT

x= 900-32.2 =
57 .

8° o B b
,

-0=32
.

?
f

a

solve for A g

case g- Angle sides
G

Cos 32 .
2°= 9- 0=32.2 9=7

6. 25
'

is a = Cos 32.20×6 . 25 X= 9 b=7
I I

,
5 . 29 feet . 13=98 a 6.25

solve for boo ↳ go is is i I a

Sin 6 = b- insane = b- is is tan
C

a

Sin 32.20 = b- ! ! IB? ibis ,

6.25

.
: b= Sin 32 .

2 X 6.25

= 3
. 33 feet

.



Given tow sided

solve the right triangle with a= 4.32cmand b - -2.62 .cm .

compute the angle measure to the hearst to '
.

Angles sides c
x

⑦ = 7 A z 4.32
•

B b = 2.62

a = ? b = 2.62 I
⑦ -

.

f
°

a = 4 - 3 2

13 = 90 C = 9
De

solve for C g

. : C ! a2+b2

C= #( 4.3274 ( 2.6212 = 5.05 CM

solve for f g

fancy a bad = 2.624.32

① = tan - '

(3%2-2)=31.5 or

O

= 31 . to
' Co . 2×60 = 12

'
+10 ' )

solve for A g

O
A = 901 31 . 2 =

58 .
8° or

z 58 ? 50
' ( o . 8×60=48 = 50

' )



Introduction to the limit

Properties of  Limit:

y = 16--02 fed =16-424
tx BBA 4+4

MIO
.

I

f-
- -

8

•

,
I .

.

.

- 4

- 4 J Tgif did is
.

is Is I

-4 E- w Abl of . H ' w ↳ I * c.ME/y--g- z - W X y -5 u
-

- Ws ,

. n ↳ ? -5-6 , ↳ →

of w Abl EG f a If . am

my Gifs -4 I Is Jw *

. IF Iis & s
.

. E - GX

• Liza [ FLN ISGD = Liza FG ) I hiya SCH

• Liga f G) 9 = Lima f ex ) .

ftp.ask
)

• him f Cx )
× → a ⇐

- Lida f Cx )

-

Lim g CX )
x → a

• him C = C for example : tying
,

5 = 5
x → a

• him a f- Cx ) = elim f Cx )
x → a x → a



طریقة التعویض 

طریقة التحلیل

طریقة الضرب في مرافق المقام

طریقة اختبار احد أطراف النھایات

Cim fcx )

×→a•
- -

polynomial Functions Rational functions

Way to solve way to solve

✓ Substitution Method r Substitution Method

✓ factoring Method

✓ Conjugate Method
.

} Ease

✓ Examine the one sided )sod
limit .

. : .

Examples Solution Comments

lim (34+5) ¥72 (34+5)=2.3 -15=91 so - III Is
x→2

i .

Iihf ,
(43+502-7) tiny ,

( x3+sx2 - 7 )
T 41 # If

= C- 113+5412-7

=-3

line 22123g Lim 2212-3-1
- g ES Its

×→5
g- ox

2 Xss X - XZ
Hao

.

Ws is

= 22572-3-1 = -53 ↳ 5,26 Is -541
5- 25 20

A 652 , s Sb

is ! bi -441
Lim 4-3422 him0-342×-335+4 473 Sty I § & I

i

= 3 - 3 C 332 O_O A If jg

€3 s

¥46 Lost
.

3 - 27
=  - . S

8 - ↳ 81

=
- 24

g-
=-3



. . . .

Examples Solutions Comments .

-54
,

6251 I *

Iim 2-3-11 him 4-32
x→ -3 x2_q X→ -3 42 - g Ies

,

subs III

=-3¥= g

① 'S 8- Is ifl

←3,2 - a
O Feds .

limit → j

Ifi
in him 4-3-1

x → -3212-9* ↳ 6321 *

= him

oxy
-

×→ -3 - ( factoring ) , FIL
ex - 3)Lay= him 1- AZ - b-

= La - b) Laib )
*

x -2-3 4-3

= I = - I
- 3-3 6

him X-4_ him 2-4-1
×→4 RE - z x→4 ra - 2

% Gas *

= 4-42 = 2 Jbl Is of , I

WE - 2 O

" -4
.

rxtz
His # is g-

line
- -

x -74 Tx -2
Txt 2

= him ¥4( rxtz )
x→4 -

X-41
= him Tx+2×-24

= Nyt 2=4



. . . .

Examples Solutions Comments .

4,6251 j
Iim 2X him 24

x→ -3
-

X→ -3
-

Ht3) 2 4+312 Elms ) WWII
ISI . If A I

= 2C - 3) . -
6

-
-

C- 3+332
=

0 limit S1 ?- 's JU )

wi
'

f- Is
.

's

him 2€ = - g . OT # g
X→ - 3- ( Xt312

~
,Iasi Wl *

Lim & 2£= - A

×→ - 3 at332 Jay @ I ↳ ← I II

i . Lim 2X→ = - g
D NE si

- a r to

× -5-3 ft3) 2

§
.

.& I Gps I *

T El I -446Wh .

Lim -5_ line-5×-262×-12
A 6 2×-12 s # ↳ ja 6251g

- s
=

- s
-

,
if 's gig

= - -

2. 6-12 O se Ils Js ⑤ I

I'S I .- I # d

him F- = - a C 8 is ! Lsd Is
x→6+ 2×-12

µ him = a 6,6 4 w

- 5 line - N if %
lim

-
= A

& → 6
-

2x -12

X→ - 3

i

lim-s-DNECX-359-WIE.IM

& → 6 2×-12 him £ yo I
x→ -5

- 3) I
w j

- 4 Is

( - 4 t

332=1
C %) )

•

-

. him
.

= - A
×→ -3

) IS s



Iim f ex )
x → to

polynomial Function Rational Function

→ I @ I s # y I I 7£
s S

Iss J 81 A I 31 L

Yet I - if nai . s.

- g Eas a 's I
s

xt wi ski su Tais
u

him X = a . 5W I
x → a

1in X
"

= A or - A e. f-wgb.SI Ms is
. s

x→ - a

At ← Twi Is cats & s •

- : n A Im

-

. → TWI Is = b.sc & > •

a ←@sjnw8ls1IsEws.s'
i mm

a - ← ES n Cbs 's 's

CALI
gift pm

I so
.

go
.

'
s , * o ← TWI > 41 & , .

. X in ,

⑧ I
,

g 's s A Ewe 31 SG
- f

MIM 's & Twig 1%1 I
. Ww1 &

Example g Find the following
him ( 7 . 34 -

242 ) jizya ( u - 242-443 )
x -2 a

3
= him -

2×2 = - A = him - 4 X = - x
xxx x → a

Lim 4 43
= a lim 443

= - O
x → a x→ - *



Example : Find the following ;

I •
tin2×+3×-2

a X2+l

Method 18 Method 28 Method 38

2X ⑥ I -9 > > b- 21 Is i

Iim
-×z

+ ¥2 him

2×+3×-2
@

-

him 2×-3-1 so X→N
y 2+1

42 x -30×2+1
Iz

+ ¥2
= him 2£

x → a XZ

= him It ¥ 2
xxx - =

him
-

I -1 I x→n X
XZ

2

¥
+

3¥
=

g-
= o

Z
-

I +¥ .

= I =0

I

2- Cim3×3+2×-30
5×2-9

Method 18 Method 28 Method 38

3×3 2 ⑥ I -9 >Lb-21 Is . i 343+2
him

-×z
+ -×z

him
× → a

- a I I i .

× → N

-5×2-1
542Iz- 1×2

= him 343
Iim 36172

. A -

×→•
- × -3N 5212

= him 34 + ⇐5612 - I

x -20 -

5- ¥ -
- In

,
Ex

361+4
a

z 3g Cd ) =D

5-¥= 3g La ) =D



542
3. him

-

x→ - a 4+3

Method 18 Method 28 Method 38

fins 542 61-9>46-21Is i . 5×2
-

.

him
-

×→ . a ox -13 X→ - a 4+3limits ± i .

g XZ i

542
= him I

= him
x→ - a

g- e- Go , Is -5x→*Iqt3q wit
=

him 54
54 x→ - a

=
him

-
542

x→ - a 9- + 3- o

'

o lien
-

= - a

X x→ - a nets = 5L - a) =-D

=
5C - a)

-

It

In
= 52-03=-0

4. him3-54×-2034 - I

Method 18 Method 28 Method 38

⑥
1%3=6-21

' i

i. lives 3- 5 X

⇒ a # ,

= -5g



More Easamplers
Find the following 8

1. Iim 842+342
2 . him net X - 6

×→ - a qoxz - I X -7 -3 7+3

3. him (242-9) 4 .
him C- x3 - ne -16 )

x→ - a x→ - A

Solution :

" ¥7.

= II
.85¥

= him 4 = 4 .

x→ - a

2. him

aTtX-6_
= I

x → - 3 O

Xt 3

him ¥3Ca
x → - 3 (XXX)

=
him ox - 2 = - 5

X -2-3

3. fire
,

242-9=41,7*242 = a

4 .
him

- ox ? ng +6 = A
×→ - A


